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(54) RESISTOR AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To 
improve a withstand voltage 
characteristic in a resistor to be used 
for current detection and potential 
detection in an inverter circuit or the 
like. 

SOLUTION: Since a resistor 13 
provided with an electrode 1 2 for 
external connection and an electrode 
1 2 for external connection so as to 
be superimposed and a resistor 13 
being provided with an intermediate 
electrode 14 between the resistor 13 
and the electrode 1 2 for external 
connection and being connected to 
the electrode 1 2 for external 
connection and the intermediate 
electrode 14 are almost in the same 
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shape besides being corrected almost to the same shape and almost to the 
same resistance value by trimming, a voltage applied to the resistor can be 
equally dispersed so as to effectively improve a withstand voltage 
characteristic. 
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* NOTICES * 

iTPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation 
may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3.in the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An insulating substrate and the electrode for external 
connection electrically connected to the top face of this insulating 
substrate through the resistor, It has one or more bipolar electrodes 
prepared in said inter-electrode one for external connection, and the 
resistor prepared so that it might superimpose said inter-electrode one 
for external connection. Laser trimming of the part for the local area of 
said resistor classified between said electrode for external connection 
and bipolar electrode, and said bipolar electrode is carried out 
respectively, and it is a resistor with almost same configuration and 
resistance for the local area. 

[Claim 2] The process which forms [ the electrode for external 
connection, and this inter-electrode one for external connection ] one or 
more bipolar electrodes in the top face of an insulating substrate with the 
same ingredient at coincidence, The process which forms the resistor 
prepared so that it might superimpose on said inter-electrode one for 
external connection. It is the manufacture approach of a resistor with a 
configuration and resistance consist of a process which carries out laser 
trimming of the part for the local area of said resistor classified between 
said electrode for external connection and bipolar electrode, and said 
bipolar electrode respectively, and almost same [ a part for the local area 
of said resistor by which laser trimming was carried out ]. 
[Claim 3] The manufacture approach of a resistor according to claim 2 of 
having the process which connects the electrode for external connection, 
and a bipolar electrode electrically with a lead terminal, and the process 
made lacking the lead terminal connected to the bipolar electrode among 
said lead terminals. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the resistor used for 
electrical-potential-difference detection and current detection by an 
inverter circuit etc., and its manufacture approach. 
[0002] 

[Description of the Prior Art] As a conventional resistor, what was 
indicated by the open technical report of the **** number 85-1906 of the 
Japan Institute of Invention and Innovation issue is known. 
[0003] Drawing 5 is the front view of the conventional resistor. 1 is a 
substrate. 2 is the electrode for external connection prepared in the both 
ends of a substrate 1 . 3 is the bipolar electrode prepared in substrate 1 
top face between the electrodes 2 for external connection. 4 is the 
resistor prepared between the electrodes 2 for external connection. 5 is 
the trimming slot of the uniform amount of cuts formed in the resistor 4. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the above 
resistors, when it did not become the configuration and resistance with 
the amount of not necessarily same local area of the resistor classified 
with the electrode 2 for external connection, and the bipolar electrode 3 
but the configuration or resistance for a local area was different, the part 
which the electrical potential difference by which a load is carried out 
concentrates occurred, and the technical problem that a good withstand 
voltage property was not acquired occurred. 

[0005] This invention aims at offering a resistor with the outstanding 

withstand voltage property. 

[0006] 

[Means for Solving the Problem] In order to attain this purpose, the 
configuration and resistance for a local area of a resistor which were 
classified with the inter-electrode one for external connection, the bipolar 
electrode, and the bipolar electrode are made for this invention to 
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become almost the same. 

[0007] Moreover, the configuration and resistance for a local area of a 
resistor which were classified with the inter-electrode one for external 
connection, the bipolar electrode, and the bipolar electrode are 
manufactured so that it may become almost the same. 
[0008] 

[Embodiment of the Invention] The electrode for external connection by 
which invention of this invention according to claim 1 was electrically 
connected to the top face of an insulating substrate and this Insulating 
substrate through the resistor, It has one or more bipolar electrodes 
prepared in said inter-electrode one for external connection, and the 
resistor prepared so that it might superimpose said inter-electrode one 
for external connection. Laser trimming of the part for the local area of 
said resistor classified between said electrode for external connection 
and bipolar electrode, and said bipolar electrode is carried out 
respectively. The configuration and resistance for the local area are the 
almost same resistor, and it has the operation of the ability to make the 
part according to each distribute equally the electrical potential difference 
by which a load is carried out by arranging the configuration and 
resistance for a local area of a resistor which were classified with the 
bipolar electrode. 

[0009] The process by which invention of this invention according to 
claim 2 forms [ the electrode for external connection, and this 
inter-electrode one for external connection ] one or more bipolar 
electrodes in the top face of an insulating substrate with the same 
ingredient at coincidence, The process which forms the resistor prepared 
so that it might superimpose on said inter-electrode one for external 
connection, It consists of a process which carries out laser trimming of 
the part for the local area of said resistor classified between said 
electrode for external connection and bipolar electrode, and said bipolar 
electrode respectively. A configuration and resistance are the 
manufacture approaches of the almost same resistor, and since the 
configuration and resistance for a local area of a resistor are identitas 
mostly, the amount of [ of said resistor by which laser trimming was 
carried out ] local area has an operation that a part for all local areas can 
be manufactured on the same conditions. 

[0010] Invention of this invention according to claim 3 is the manufacture 
approach of a resistor according to claim 2 of having the process which 
connects the electrode for external connection, and a bipolar electrode 
electrically with a lead terminal, and the process made lacking the lead 
terminal connected to the bipolar electrode among said lead terminals, 
and has an operation that a bipolar electrode can form easily only by 
adding the process which makes the production process of a resister 
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network with a lead terminal which has three or more electrodes for 
external connection lack a lead terminal. 

[001 1] Hereafter, the resistor in a gestalt and its manufacture approach 
of 1 operation of this invention are explained, referring to a drawing. 
[001 2] Drawing 1 is the front view of the resistor in the gestalt of 1 
operation of this invention. 11 is the insulating substrate of the shape of 
a rectangle which consists of an alumina, and Is the length of 3.3mm, 
width of face of 6.5mm, and magnitude with a thickness of 0.8mm. 12 is 
an electrode for external connection which was formed in one 
insulating-substrate 1 1 top-face both ends at a time and which uses Ag 
as a principal component. 13 is the resistor of the ruthenium oxide 
system formed in insulating-substrate 1 1 top face so that between the 
electrodes 12 for external connection might be superimposed. 14 is the 
bipolar electrode of the same component as the electrode 12 for external 
connection prepared in insulating-substrate 1 1 top face so that a resistor 
13 might be electrically connected between the electrodes 12 for 
external connection, the electrode 12 for external connection which 
these two bipolar electrodes 14 have — it is designed so that it may be 
exactly located in the middle. The magnitude for a local area of the 
resistor 13 classified between the electrode 12 for external connection 
and the bipolar electrode 14 is about 8 micrometers in the length of 
1 .2mm, width efface of 1 .8mm, and thickness. 15 is the trimming slot of 
the L character mold formed using laser, in order to correct the 
resistance of a resistor 1 3, and it has width of face of about 50 
micrometers. Although the magnitude of the trimming slot 15 of a L 
character mold changes greatly with conditions, such as first resistance, 
it is referred to as 0.1mm - 0.6mm by the upstream (the direction of a 
current, and perpendicular direction), and it aims at 0.3mm - 0.6mm by 
the secondary (the direction of a current). Since the resistance correction 
of the local area parts of each of the resistor 13 classified between the 
electrode 12 for external connection and the bipolar electrode 14 is 
made so that it may become 500kohm**5%, between the electrodes 12 
for external connection, it has 1M-omega**5% resistance. Since the 
trimming slot 1 5 is in the local area parts of every one each of the 
resistor 13 classified between the electrode 12 for external connection, 
and the bipolar electrode 14, there are two trimming slots 15 between 
the electrodes 12 for external connection. Since two trimming slots 15 
are mostly manufactured on the same conditions, they serve as the 
almost same configuration and die length. 16 is the lead terminal 
electrically connected with the electrode 12 for external connection. 
[0013] The manufacture approach is explained to drawing 2 about the 
resistor in the gestalt of 1 operation of this invention constituted as 
mentioned above. 
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[0014] First, as are shown in drawing 2 (a), and shown in drawing 2 (b), 
the electrode 12 for external connection and a bipolar electrode 14 are 
formed in the fields of each divided in the division slot 18 of 
insulating-substrate 1 7 top face of the shape of a sheet equipped with 
the division slot 18 for dividing into the piece of an individual with the 
same ingredient with screen printing at coincidence. 
[0015] Next, as shown in drawing 2 (c), a resistor 13 is formed with 
screen printing so that the electrode 12 for external connection in the 
field divided in the division slot 18 may be superimposed. 
[0016] Next, measuring resistance for the resistor between the electrode 
12 for external connection, and a bipolar electrode 14, as shown in 
drawing 2 (d), laser trimming is carried out, the trimming slot 15 is 
formed, it corrects to desired resistance, and the configuration and 
resistance for a local area are made almost the same. 
[0017] Next, as shown in drawing 2 (e), an insulating substrate 17 is 
divided along the division slot 18, and the piece 11 of an individual of the 
insulating substrate which has the resistor 13 with the electrode 12 for 
external connection, a bipolar electrode 14, and the trimming slot 15 in 
the top face Is obtained. 

[0018] Next, as shown in drawing 2 (f), a lead terminal 16 is inserted in 

the electrode 12 for external connection and bipolar electrode 14 of an 

insulating substrate 11 used as the piece of an individual. 

[0019] Next, as shown in drawing 2 (g), the lead terminal 16 of middle 

connected to the bipolar electrode 14 in the lead terminal 16 is made 

missing. 

[0020] Finally, the lead terminal 16 of both ends is electrically connected 
to the electrode 12 for external connection with solder, and a resistor is 
manufactured. 

[0021] The actuation is explained about the resistor in the gestalt of 1 
operation of this invention constituted and manufactured as mentioned 
above. 

[0022] Drawing 3 is the circuit diagram of an inverter circuit showing the 
example of use of the resistor in the gestalt of 1 operation of this 
invention. 21 and 22 are the resistors for potential detection. 21 or 22 is 
the resistance beyond lOOkohm, it connects with a serial by the potential 
detecting element 23, and it is arranged between the armature-voltage 
control section and the inverter generating circuit section. Feedback 
connection of the potential detecting element 23 is made to the 
armature-voltage control section. 

[0023] 21 and 22 were conventionally constituted from a thin film system 
resistor which makes a metallic material or carbon, such as NiCr, a 
subject by electrical resistance materials. In 100V to 700V, a 
comparatively high load electrical potential difference, high humidity, or 
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the environment where it is easy to dew, since about 10nm of especially 
resistor thickness and the very thin resistor beyond resistance lOOkohm 
were electrical resistance materials with the property which oxidizes from 
the first, resistance Increased gradually with time amount progress, and 
they had the problem on which the potential of the potential detecting 
element 23 is changed depending on extent of an increment. Then, the 
approach of using a resistor like drawing 1 which uses oxides, such as 
ruthenium oxide, as an electrical conducting material for 21 and 22 is 
increasing. 

[0024] It is used for the resistors 21 and 22 of the gestalt of operation of 
this invention by electrical-potential-difference 500V. Although the 
electrical potential difference by which a load is generally carried out is 
concentrated on the outskirts of a trimming slot of a resistor, since the 
trimming slot 15 is magnitude with almost same those with two piece and 
each trimming slot 15, it can reduce the electrical potential difference per 
piece of the trimming slot 15 between lead terminals 16 at the one half of 
the electrical potential difference by which a load is carried out between 
lead terminals 16, 250V [ i.e., ]. 

[0025] Generally, if a resistor is used in a high-voltage load and a high 
humidity environment, the effect of resistance fluctuation etc. will come 
out in many cases. The property Fig. showing the rate of a change in 
resistance when carrying out 1 0OOV load for the resistor in the gestalt of 
1 operation of this invention and the resistor based on the conventional 
example continuously for 1000 hours under a high humidity 
(60-degree-C, 90 - 90%RH) environment, respectively is shown in 
drawing 4 . It turns out that the change in resistance of the resistor in the 
gestalt of 1 operation of this invention is very small compared with the 
conventional example, and improvement in a withstand voltage property 
can be attained. 

[0026] In addition, although the gestalt of 1 operation of this invention 
explained the case where made missing the terminal of the core of the 
SIP form resister network of three terminals, and it considered as two 
terminals, with four or more terminals, the same effectiveness is 
acquired by making missing the lead terminal of arbitration other than 
both ends. 

[0027] Moreover, also in the case of other approaches [, such as a thin 
film, ], the same effectiveness Is acquired although the gestalt of 1 
operation of this invention described the case where the electrode for 
external connection, a bipolar electrode, and a resistor were formed with 
screen printing. 
[0028] 

[Effect of the Invention] As mentioned above, according to this invention, 
by making the same the configuration and resistance of the resistor 
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divided with the bipolar electrode, since the load which joins each 
divided resistor can be distributed equally, the improvement in a 
withstand voltage property can be achieved effectively. 
[0029] It is not necessary to change manufacture conditions by the 
resistor, and improvement in the yield can be aimed at by making 
especially the configuration and resistance of a resistor the same. 
[0030] In the case of the network resistor which connected the lead 
terminal to three or more electrodes for external connection electrically, 
originally what is an electrode for external connection can be used now 
as a bipolar electrode by adding the process made to lack at least one of 
lead terminals other than both ends, without changing the configuration 
of a resistor or the electrode for external connection, and the resistor 
whose withstand voltage property improved can be manufactured easily. 
[0031] Moreover, by the resistor by which trimming was carried out, the 
power by which the load was carried out concentrated around the 
trimming slot, and became an elevated temperature very much locally, 
and when power was applied too much, there was a trouble that a 
resistor will be able to be burned off. However, since the resistor 
manufactured by this invention has two or more trimming slots in the 
inter-electrode one for external connection, a power concentration part is 
spread and the effectiveness that a power-proof property improves is 
also acquired. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The front view of the resistor in the gestalt of 1 operation of 
this invention 

[Drawing 21 Drawing showing this manufacture approach 
[Drawing 31 Drawing showing this example of use 
[Drawing 41 The property Fig. showing the change in resistance when 
carrying out this load test 

[Drawing 51 The front view of the conventional resistor 
[Description of Notations] 

1 1 Insulating Substrate 

1 2 Electrode for External Connection 

1 3 Resistor 

14 Bipolar Electrode 

15 Trimming Slot 
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DRAWINGS 



[Drawing 11 
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